Erythropoietin attenuates intestinal inflammation and promotes tissue regeneration.
The prevalence of inflammatory bowel disease (IBD) is increasing. Since patients usually need long-term treatment and suffer from reduced quality of life, there is a need to develop new therapeutic strategy. The aim of this study was to investigate the therapeutic potential of erythropoietin (EPO) for the treatment of IBD. Murine colitis was induced by 3.0% Dextran Sulfate Sodium (DSS). Recombinant human EPO (rhEPO) was given to evaluate the anti-inflammatory and regenerative effects on intestinal inflammation. The effect of rhEPO on human colon epithelial cells was also evaluated. Immunohistochemical analysis of EPO receptor was performed in human IBD tissues. While about 62% of control mice with severe colitis induced by 5-day DSS died, 85% of mice treated with rhEPO survived. Histological analysis confirmed that EPO treatment reduced the colonic inflammation. Furthermore, EPO treatment significantly downregulated the local expressions of IFN-γ, TNF-α and E-selectin in the colon, suggesting that the effect was associated with inhibiting local immune activation. In a 4-day DSS-induced colitis model, rhEPO significantly improved the recovery of body weight loss compared to controls. Furthermore, proliferating cell nuclear antigen expression was significantly upregulated in the colon tissue from mice treated with rhEPO compared to controls. In addition, rhEPO increased the growth of cultured human colon epithelial cells in a dose-dependent manner. Furthermore, EPO-receptor expression was confirmed in human IBD colon tissues. Three major functions of EPO, hematopoiesis, anti-inflammation and regeneration, may produce significant effects on intestinal inflammation, therefore suggesting that rhEPO might be useful for IBD.